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This invention relates generally to wave re 
?ectors and more particularly to a heated re 
?ector device for electrical microwaves for pre 
venting the collection of ice and snow thereon. 

Various re?ecting structures have been pro 
vided for directing waves which are transmitted 
from one point to another. These structures 
have re?ecting surfaces which are generally par 
abolic and operate to convert the waves from a 
small source into a parallel beam or conversely 
from a beam to a source. For electrical signalling 
at microwave frequencies such a re?ector is used 
at the radiating and/or receiving antenna. 
When such a re?ector is used in the outdoors 

where it is exposed to rain, snow, sleet and the 
like, ice and snow will form on the re?ecting sur 
face and reduce the effectiveness thereof. rBhis 
is particularly true when the re?ectors are mount 
ed horizontally, as in such cases the re?ector 
forms a container to hold the snow and water 
which freezes to form ice. Means for draining 
the re?ector have been provided to remove water 
therefrom but such means are not effective when 
the temperature is below freezing so that the 
water forms ice on the re?ector surface. Also, 
falling snow or sleet Will'adhere to the surface 
and reduce the e?ectiveness thereof. 

t is therefore an object of the present inven 
tion to provide an improved re?ector in which 
the accumulation of ice and snow on the reflect 
ing surface thereof is eliminated. 
Another object of this invention is to provide 

an automatic heating system for a horizontally 
positioned outdoor antenna re?ector which pre 
vents the accumulation of ice and snow on the 
re?ecting surface thereof. 

Still another object of this invention is to pro 
vide an automatic electric heating system for an 
antenna re?ector having a control circuit for 
energizing the system so that it utilizes a mini 
mum of power. 
A feature of this invention is the provision of a 

re?ector having a parabolic reflecting surface 
and an elongated heating element positioned ad 
jacent the back or convex surface thereof, with 
the heating element being substantially uni 
formly positioned over the convex surface for 
heating the re?ector. 
A further feature of this invention is the pro 

vision of a horizontal microwave re?ector having 
a drain for removing water therefrom and a heat 
ing element with portions adjacent the re?ector 
and extending within the drain for preventing 
the formation of ice and snow on the re?ecting 
surface and for preventing the blocking of the 
drain due to the freezing of water therein. 
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A still further feature of this invention is the 
provision of a spider-like structure for support 
ing one or more heater elements closely adjacent 
the back side of a re?ector. 
Another feature of this invention is the pro 

vision of an automatic control circuit for con 
trolling one or more heating elements on a re 
?ector, with at least one of the elements being 
controlled by the temperature about the re 
?ector. 
Another feature of this invention is the pro 

vision of a heating system for a re?ector in which 
a first heating element is controlled by the tem 
perature about the re?ector and a second heat 
ing element is controlled in accordance with a 
condition at the re?ecting surface. The second 
heating element may be controlled by the tem 
perature on the re?ecting surface, by the effec 
tiveness of reflection surface in re?ecting the 
waves, or by the actual presence of ice or snow 
on the reflecting surface. 
Further objects and features and many ad 

vantages of the present invention will be appar 
ent from a consideration of the following descrip 
tion when taken in connection with the accom 
panying drawings in which: 

Fig. 1 illustrates a microwave station using a 
re?ector in accordance with the invention; 

Fig. 2 is a bottom view of the re?ecting member 
with the heating element positioned thereon; 

Fig. 3 is a perspective View, partly broken away, 
illustrating the construction of the re?ector; 

ig. 4 is a cross sectional view illustrating the 
mounting of the straps for supporting the heating 
elements; , 

Figs. 5 and 6 illustrate a modi?ed supporting 
strap structure; 

Fig. 7 illustrates a control system for a re 
?ector heater including main and auxiliary heat 
ing elements; 

Fig. 8 illustrates a heater control system hav 
ing an element operated by the re?ection char 
acteristics of the re?ector; 

Fig. 9 illustrates a heating system in which an 
auxiliary heater is energized when ice or snow 
forms on the re?ecting surface; and 

Figs. 10 to 13 inclusive illustrate another em 
bodiment of the system including a device for 
detecting ice or snow. 
In practicing the invention there is provided 

an antenna re?ector which is positioned hori 
zontally to direct waves between an antenna and 
a ?at re?ector. The re?ector has a concave par 
abolic re?ecting surface which is directed up 
wardly and a convex back surface on which the 
heating element is positioned. The heating sys 
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tem may be Wound in the form of a spiral and 
is positioned substantially uniformly over the area 
of the re?ector. A portion of a heating element 
extends in, and slightly beyond, the drain for the 
reflector so that ice and snow melted by the heat~ 
ing element will have a free passage which does 
not become blocked by freezing of the water 
therein. It may also be desirable to provide 
means for heating the end of the antenna horn 
to prevent the collection of ice or snow thereon. 
Supporting structures including straps engaging 
the elongated heating element are provided for 
supporting the heating element adjacent the 
convex back surface of the re?ector. 
The heating element may be made up of a - 

plurality of heating coils or portions which are 
separately controlled. In such cases, one of the 
coils may be energized when the outside tem 
perature approaches freezing, as for example at 
35°. The other coil may be operated by a sepa- ‘ 
rate control as for example by a control respon 
sive to the temperature of the re?ecting surface 
itself. A control may also be provided for an 
auxiliary coil which is operated in accordance 
with the output of the receiver associated with 
the re?ector. The auxiliary coil will be energized 
when the received signal falls below a predeter 
mined level indicating defective re?ection. An 
other system which can be used is to control a 
heating coil by the presence of ice and snow. 
The presence of ice and snow may be detected by 
heating a portion of the re?ector or an adjacent 
surface to melt any ice or snow thereon. The 
water thus produced may be used to control the 
energization of a heating coil on the re?ector. 
Referring now to the drawings, in Fig. 1 there 

is illustrated a microwave system including trans 
mitting and/ or receiving equipment iii having an 
antenna H extending therefrom. A re?ector I2 
is provided for directing waves from the antenna 
ll toward a ?at re?ector l3. Received Waves are 
also re?ected by the ?at re?ectors it to the up 
wardly turned parabolic re?ector I2 and thereby 
directed to the antenna ll. As shown in Figs. 1 
to 4 inclusive, the re?ector includes a cup shaped 
member I5 having an upwardly turned concave 
surface which is of parabolic con?guration. A 
housing It of frusto-conical shape has a rim I‘! 
which is secured to the rim it of the re?ecting 
member IS. The housing l6 may be supported 
on the microwave equipment It] by adjustable 
supports IE, or may be supported in any other 
suitable manner. An opening I9 is provided in 
the cup shaped member l5 and an opening 20 is 
provided in the housing It through which the 
antenna 1! from the microwave equipment ex~ 
tends. 
Qpenings 2i and 22 are provided in the cup 

shaped member I5 and the housing I6, respec 
tively, at the center thereof, through which water 
collecting in the re?ector may be allowed to 
drain. A duct structure 23 is provided for car 
rying this water to the side so that it does not 
?ow directly on the housing for the microwave 
equipment !0. To prevent ice and snow from 
collecting on the re?ector member 1 5, an elon 
gated heating element 25 is wound in the form 
of a spiral on the under side of the re?ector 
member. As shown in Figs. 2 and 3, this heating 
element extends from connector 26 to the edge 
of the re?ector member and progresses spirally 
inward to the center of the re?ector member. 
The heating element then continues down the 
drain and back in a hairpin shaped section with 
the end being returned to the connector 26. 
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4 
The heating element is held in position against 

the under side of the re?ector member by a spider 
like structure including a center ring 30 and a 
plurality of straps 3| radiating therefrom. The 
straps are supported at the edge [8 of the re 
?ector member by a bolt and spring assembly 32 
which provides continuous tension for the straps. 
The bolts provide adjustable tension for the 
straps. The straps therefore hold the heating 
element ?rmly against the de?ecting member. 
Projections 33 may be formed in the strap for 
locating the position of the various turns of the 
heating element against the reflector member so 
that the turns will not slip clue to vibration of 
the member. 
The straps 3| of the spider may alternatively 

be positioned directly against the under surface 
of the re?ector member 15 as shown in Figs. 5 
and 6. In this construction, punched out lugs 
v35 are provided which form projections on which 
the heating element may be wound or positioned, 
with the lugs thereafter being bent over to se 
curely hold the element in position. In Fig. 5 
the lug 35a is shown in the ?rst position for wind 
ing the heating element thereon, and the lug 35b 
is shown in the position after it has been formed 
about the heating element 25. In such a con 
struction it may not be necessary to provide ten 
sioning means for the straps and they may be 
secured to the re?ector by rivets as indicated 
at 31. 

Energization of the heating coil 25 may be 
controlled by a thermostatic switch 40 positioned 
within the housing I6. This switch is connected 
through cable 4| to a source of energy and 
through conductors 42 to the connector 26. The 
thermostatic switch 40 may be adjusted to con 
nect the heating element 25 when the tempera 
ture of the re?ector assembly reaches any pre 
determined value. It has been found that the 
thermostatic switch should be set to operate at 
about 35°. Therefore, if rain or snow strikes the 
re?ector it will not freeze thereon and be re 
tained but will be melted and will naturally ?ow 
through the opening in the center of the re?ec 
tor member and through the duct structure 23 
and will therefore be removed from the re?ector 
unit. The heating element in addition to heat 
ing the surface of the re?ector member also 
heats the drain structure 23 so that a free path 
is provided for the Water to ?ow away from the 
structure and the drain will not become blocked 
by frozen water. 
In Fig. 7 there is illustrated a control system 

which may be used with the re?ector heating 
system disclosed in the prior ?gures. In this 
system the heating element is divided into ?rst 
and second coils or portions. The coil 5!! is con 
nected to the power source through thermostatic 
switch 5! which may be responsive to the tem 
perature about the re?ector structure. Accord 
ingly, when the temperature about the re?ector 
reaches a predetermined value, as for example 35°, 
the coil 59 will be energized to heat the re?ector 
member. The coil 52 is connected to the source 
of power through the thermostatic switch 5| and 
a second thermostatic switch 53 connected in 
series therewith. The thermostatic switch 53 is 
positioned on the re?ector surface and is re 
sponsive to the temperature on the re?ecting sur 
face of the re?ector member l5. This switch 
may also be set at 35° for example. Therefore, 
if the outside temperature is such that the coil 50 
is not effective to heat the re?ector member 15 to 
such an extent that the temperature of the re 
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fleeting surface is 35° or more, the thermostatic 
switch 53 will close energizing the coil 52. The 
two coils will therefore operate together to heat 
the re?ecting member IE to a greater extent. 
Such a system provides the required heating of 
the re?ector member for wide changes in tem 
perature and yet is eiiicient in that only a part 
of the heating element is energized when the 
temperature is such that this part will provide all 
the heating that is necessary. 
In Fig. 8 there is disclosed a further embodi 

ment of the invention in which the heating ele 
ment includes main and auxiliary heating coils 
or portions. The main coil 55 is connected 
through thermostatic switch 56 which may be re 
sponsive to the temperature about the re?ector 
structure. The auxiliary coil 5'! is also connected 
through the thermostatic switch 56 and is also 
connected through a relay 58. The relay 58 may 
be connected to the output of an ampli?er 59 
which is connected to the output of the limiter of 
the receiver 68. The output of the limiter of 
the receiver depends upon the strength of the 
signal received and when the limiter output is of 
such value that good reproduction of the receiving 
signal is possible, the ampli?ed limiter current 
will hold the relay 58 open so that the coil 5'! is 
not energized. However, if the output of the 
limiter falls below this predetermined value, the 
relay 58 will be deenergized and the coil 57 will be 
connected to the source of power to provide addi 
tional heating of the re?ector member [5. 

Therefore, if the snow or ice collects on the sur 
face of the reflector member l5 and the tempera 
ture is such that the snow or ice is not removed 
by operation of the heating coil 55, the re?ection 
characteristics of the re?ector member will be 
changed so that the received signal will be great 
1y attenuated. This will cause the relay 58 to 
drop out so that the heater 5‘! is energized. 
When the received signal is increased in strength 
due to the improved re?ection, the coil 5‘! will be 
deenergized. It is apparent from the above that 
this system is highly economical of heater energy 
and the auxiliary coil 57 will be connected only 
when necessary to provide the required signal 
level. 
In Fig. 9 there is disclosed a still further sys 

tem in which the heating element is formed by 
coils and 6'2. 
to a source of power through thermostatic switch 
£5 and is positioned near the center of the re 
?ector member about the center opening therein. 
A second heating coil 67 is provided extending 
from the first coil 555 to the edge of the re?ector L 

This second coil is connected to the ' member. 
source of power through the thermostatic switch 
t6 and also through a cell 68 which is in series 
with the switch and the coil 61. The cell includes 
a container cc having a pair of electrodes 10 posi 
tioned therein. The container 69 is placed below 
the opening 2! in the re?ector member l5 so that 
any ice or snow on the re?ector will be melted by 
heat from the coil 55, and the water resulting 
therefrom will flow into the container 69 and pro 
vide ciosed circuit between the electrodes lil. 
This will cause cnergization of the coil 61 to heat 
the remainder of the re?ector member. It is 
therefore seen that when ice or snow is present 
on the re?ector. and the coil 55 is energized, the 
ice or snow will be melted causing the circuit 
through the coil Bl to be energized and the en 
tire reflector member to be thereby heated. Since 
the coil is also connected through the thermo 
static switch 65, the coil 61 will not be energized 
by the presence of water alone as might be pro 

The heating coil 65 is connected , 
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duced by rain, when the temperature about the 
re?ector is above that at which the thermostatic 
switch 66 will be closed. 

It may be preferable to provide the snow detec 
tor as a separate element instead of incorporating 
it with the antenna re?ector itself. Such an 
arrangement is shown in Figs. 10 to 13 inclusive. 
In Fig. 10 the re?ector member !5 is provided 
with a supporting housing to as in the embodi 
ments previously described. A single heating coil 
15 is provided on the rear surface of the reflector 
for heating the same. The coil '55 is energized 
through. the contacts ‘it of relay ll so that when 
the relay "H is energized the contacts ‘i6 will close 
and the heating coil l5 will be energized. 
The relay ‘H is part of an external snow detec 

tor device which is best shown in Figs. 11 and 12. 
The device includes a cylindrical housing 85 hav 
ing a flat base 85 and a conical or funnel-shaped 
top 82. Within the housing is a frame structure 
including the insulating members 83, 84 and 85. 
Supported on the insulating member 33 is a heat 
ing coil 35. As shown in 10 this heating 
unit 3% is connected through the thermostat 8'! 
across an alternating current source so that when 
the temperature falls below a predetermined value 
the thermostat 8'! will close and the heating unit 
as will be energized. The housing so is lined 
with insulating material ‘it to reduce the escape 
of heat through the cylindrical housing walls, 
and the heat therefore to heat the funnel 
shaped member This is effective to melt any 
ice or snow which may have formed on the 
funnel-shaped surface 32. 
As shown best in Fig. 13, a \J-shaped trough 88 

is placed below the center of the member 82 so 
that any water appearing on the surface 82 re— 
sulting from the melting of ice or snow is car 
ried down the trough St to the space between 
electrodes 88 and 923. The trough to serves as a 
wind shield and serves to carry any drops from 
the funnel~shaped surface 32 to the space be 
tween the electrodes 89 and st. The bottom wall 
8! includes openings ‘55 therein to permit the 
escape of water therefrom. 
As shown clearly in 19, the electrodes 89 

and 95 are connected in a series circuit across 
the A. C. source, which circuit includes recti?er 
9!, resistor 92 and relay 93. The relay 93 is a 
very sensitive direct current relay which is actu 
ated when a very small current is provided due 
to the drops of water bridging the electrodes 89 
and 90. It may be desired to provide a coating on 
the surface 82 which will be partiy dissolved by 
the water thereon and will render the water more 
conducting when it ?ows between the electrodes. 
The recti?er 9i may be of the selenium type 
and is connected in a peak rectifying circuit in~ 
cluding condenser 9d. manner in which 
these elements are supported and positioned in 
the housing is shown in Figs. 11 and 12. 
The operation of the system of Figs. 10 to 13 

inclusive is believed to be clear from the fore~ 
going description and from a consideration of 

M Fig. 10. The detector must be located adjacent 
the re?ector with surface 32 positioned so that 
ice or snow will collect thereon under the same 
conditions as on the reflector. The heater unit 
85 is energized‘ by thermostat 8‘? when the tem 
perature falls below a predetermined value. The 
thermostat maybe set to energize the heater when 
the temperature falls below 35° F‘. as at higher 
temperatures than this snow or ice will not form 
on the antenna reflector. The thermostatic 
switch 8'3 also closes the circuit through the rec— 
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ti?er 9i, electrodes 89 and 90, and relay 93, so 
that the relay 93 will be actuated in the event 
that there is moisture on the surface 82 which 
?ows between the electrodes 89 and 80 to close 
the circuit therethrough. The relay 93 includes 
contacts 96 which close to connect the heavy duty 
relay Tl across the alternating current source 
and this relay in turn connects the heating coil 
'15 on the surface of the antenna re?ector to 
the alternating current power source. 

It is seen from the above that there is pro 
vided a heating system for wave reflectors, such 
as is used in the transmission of microwaves, 
which is of relatively simple construction and 
which provides effective removal of ice and snow 
from the re?ecting surface. rl‘he heating system 
may be automatically controlled so that energy 
is consumed only when heat is actually needed. 
As described above, this may be done in various 
ways. The heating element may include one por 
tion which is controlled in accordance with the 
temperature about the reflector, and a second 
portion which is controlled in accordance with 
a condition on the re?ecting surface, such as 
the temperature thereof, the e?iciency of re?ec 
tion, or the actual presence of ice or snow. The 
structure for supporting the heating coils pro 
vides a secure mounting therefor and is adjust 
able so that the desired amount of tension can 
be provided. The provision of a section of the 
heating coil in the duct which forms a drain in 
sures that the drain will remain open for removal 
of the melted ice and snow therefrom. 
Although certain embodiments of the invention 

have been described which are illustrative there 
of, it is obvious that various changes and modi? 
cations can be made therein without departing 
from the intended scope of the invention as de 
?ned in the appended claims. 
We claim: 
1. An electric wave re?ector system adapted to 

be installed out of doors including in combina 
tion, a cup shaped member having a concave 
re?ecting surface and a convex back surface, an 
elongated heating element positioned in a spiral 
adjacent said back surface for heating said mem 
ber to remove ice and snow from said concave re~ 
?eeting surface, and supporting means holding 
said element adjacent said convex back surface, 
said supporting means including a central por 
tion and radially extending strap portions con 
necting said central portion to the edge of said 
cup shaped member, said strap portions includ 
ing adjustable tensioning means for holding the 
same tensioned. 

2. An electric wave re?ector system adapted to 
be installed out of doors including in combination, 
a cup shaped member having a concave re?ect 
ing surface and a convex back surface, an elon 
gated spirally wound heating element positioned 
adjacent said back surface for heating said mem 
ber to remove ice and snow from said concave 
re?ecting surface, and supporting means holding 
said element against said back surface, said sup 
porting means including a central member, strap 
members extending radially therefrom and ten 
sion means securing said strap means to the edge 
of said cup shaped member, said strap mem 
bers holding said heating element firmly against 
said back surface and having projections there 
on for restraining lateral movement of said heat 
ing element. 

3. An electric wave re?ector system adapted 
to be installed out of doors including in combina 
‘tion, a cup shaped member having a concave re 
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?eeting surface and a, convex back surface, an 
elongated heating element positioned adjacent 
said convex back surface for heating said mem 
ber to remove ice and snow from said concave re 
?ecting surface, and supporting means holding 
said element against said back surface, said sup 
porting means including a central portion and 
radially extending strap portions connecting said 
central portion to the edge of said cup shaped 
member, said strap portions having projections 
thereon engaging said heating element for sup 
porting the same. 

4. A wave re?ector system including a cup 
shaped member having an upwardly extending 
concave re?ecting surface and a convex back sur 
face, said member having a central opening 
therein, duct means below said opening forming 
a drain for liquid ?owing through said opening, 
an elongated heating element having a portion 
positioned adjacent said convex back surface and 
being substantially uniformly positioned over the 
area thereof, and a portion extending in said duct 
means, means holding said element against said 
convex back surface, and means for energizing 
said heating element including a thermal con 
trolled switch. 

5. A wave re?ector system including a cup 
shaped member having an upwardly extending 
concave re?ecting surface and a convex back sur 
face, said member having an opening therein for 
the escape of water which collects therein, duct 
means adjacent said opening forming a drain for 
water which ?ows through said opening, and an 
elongated heating element having a portion posi 
tioned adjacent said back surface and a portion 
extending in said duct means, said heating ele 
ment being effective to remove snow and ice from 
said reflecting surface and from said duct means. 

6. A wave re?ector system including a cup 
shaped member having an upwardly extending 
concave re?ecting surface and a convex back sur 
face, said member having a central opening 
therein, duct means adjacent said opening form 
ing a drain for water ?owing through said open 
ing, and an elongated heating element having a 
portion positioned adjacent said convex back sur 
face and a portion extending in said duct means, 
said heating element serving to prevent the col 
lection of ice and snow on said re?ecting surface 
and said duct means. 

7. An electric wave re?ector device including in 
combination, a cup shaped member having a con 
cave re?ecting surface and a convex back surface, 
an elongated heating element positioned adja 
cent said convex back surface and being substan 
tially uniformly positioned over the area thereof, 
said heating element having first and second por 
tions and control means for energizing said por 
tions of said heating element, said control means 
including a thermal controlled switch for selec 
tively energizing said ?rst heating element por 
tion in accordance with the temperature about 
said device and an auxiliary control for selec 
tively energizing said second heating element 
portion after said thermal controlled switch has 
been operated. 

8. An electric wave re?ector device including in 
combination, a cup shaped member having a con 
cave re?ecting surface and a convex back surface, 
an elongated heating element positioned adja 
cent said convex back surface, said elements being 
substantially uniformly positioned over the area 
of said convex back surface, said heating element 
including first and second portions and control 
means for energizing said heating element por 
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tions, said control means including a ?rst control 
circuit for selectively energizing said ?rst heat 
ing element portion in accordance with the tem 
perature about said device and a second control 
for selectively energizing said second heating ele 
ment portion in response to a condition of said 
re?ecting surface which affects the re?ection 
characteristic thereof. 

9. An electric wave re?ector device including 
in combination, a cup shaped member having an 
upwardly extending concave re?ecting surface 
and a convex back surface, duct means associated 
with said member for draining water therefrom, 
an elongated heating element positioned adjacent 
said convex back surface, said heating element in 
cluding ?rst and second portions with said ?rst 
portion having a section thereof extending in said 
duct means, and control means for energizing 
said heating element portions, said control means 
including a thermal controlled switch for ener 
gizing said ?rst heating element portion in ac 
cordance with the temperature about said device 
and an auxiliary control for selectively energiz 
ing said second heating element portion after 
said ?rst heating element portion has been ener 
gized in response to a condition of said re?ecting 
surface which affects the re?ection characteris 
tics thereof. 

10. An electric wave re?ector system including 
in combination, a cup shaped member having a 
concave re?ecting surface and a convex back 
surface, an elongated heating element positioned 
adjacent said convex back surface and being sub 
stantially uniformly positioned over the area 
thereof, said heating element including ?rst and 
second portions, and control means for energiz 
ing said heating element portions, said control 
means including a ?rst thermal controlled switch 
for selectively energizing said ?rst heating ele 
ment portion in accordance with the temperature 
about said device and a second thermal controlled 
switch for selectively energizing said second heat 
ing element portion in accordance with the tem 
perature of said re?ecting surface. 

11. An electric wave re?ector system including 
in combination, a cup shaped member having a 
concave re?ecting surface and a convex back sur— 
face and including means for draining moisture 
from said concave re?ecting surface, a heating 
element positioned adjacent said convex back 
surface for heating said cup shaped member and 
preventing the collection of ice and snow on said 
re?ecting surface, said heating element including 
?rst and second portions with said ?rst portion 
including a part for heating said draining means, 
and control means for energizing said heating ' 
elements, said control means including a ?rst 
control circuit for selectively energizing said ?rst 
heating element portion in accordance with the 
temperature about said device and a second con 
trol circuit for selectively energizing said second 
heating element portion in accordance with the 
temperature of said re?ecting surface. 

12. An electric wave re?ector system for re 
?ecting waves to an antenna which is connected 
to a receiver having a portion producing a signal 
varying with the strength of the wave received 
by the antenna, said system including in com 
bination, a cup shaped member having a concave 
re?ecting surface and a convex back surface, an 
elongated heating element positioned adjacent 
said convex surface and being substantially uni 
formly positioned over the area thereof, said 
heating element including ?rst and second por 
tions, and control means for energizing said heat 
ing elements including a control circuit for selec 
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10' 
tively energizing said ?rst heating element por 
tion in accordance with the temperature about 
said device, and an auxiliary control circuit for 
selectively energizing said second heating ele 
ment portion after said first heating element por 
tion has been energized, said auxiliary control 
circuit including relay means coupled to said re 
ceiver portion providing an open circuit when 
the signal therein exceeds a predetermined value 
and providing a closed circuit when the signal 
therein falls below said predetermined value, so 
that said second heating element portion is ener 
gized when the signal in said receiver portion 
falls below said predetermined value. 

13. An electric wave re?ector system for re 
ecting waves ta an antenna which is connected 

to a receiver having a portion producing a signal 
varying with the strength of the wave received 
by the antenna, said system including in com 
bination, an upwardly extending cup shaped 
member having a concave re?ecting surface and 
a convex back surface and including means for 
draining moisture from said concave reflecting 
surface. an elongated heating element including 
?rst and second portions positioned adjacent said 
convex surface for heating said cup shaped mem 
her, said ?rst heating element portion including 
a part for heating said draining means, and con 
trol means for energizing said heating elements 
including a thermal controlled switch for ener 
gizing said ?rst heating element portion in ac 
cordance with the temperature about said de 
vice, and auxiliary switching means for selec 
tively energizing said second heating element 
portion, said auxiliary switching means being 
coupled to said receiver portion and providing 
an open circuit when the signal therein exceeds 
a predetermined value and a closed circuit when 
the signal therein falls below said predetermined 
value. 

14. An electric wave re?ector device adapted 
to be installed out of doors including in combina 
tion, a cup shaped member having an upwardly 
extending concave re?ecting surface and a con 
vex back surface, said cup shaped member in 
cluding means for draining water therefrom, 
an elongated heating element positioned ad 
jacent said convex back surface and being sub 
stantially uniformly positioned over the area 
thereof, said heating element including a portion 
for heating said draining means, and control 
means for energizing said heating element in 
cluding a thermal controlled heating unit for 
heating an exposed surface portion in accordance 
with the temperature about said device, and a 
control circuit including spaced electrodes posi 
tioned to receive therebetween water drained 
from said surface portion, to form a closed cir 
cuit for energizing said heating element. 

15. An electric wave re?ector device adapted 
to be installed out of doors including in combina 
tion a cup shaped member having an upwardly 
extending concave re?ecting surface and a con 
vex back surface, said cup shaped member hav 
ing an opening therein and duct means connected 
thereto for draining water therefrom, an elon 
gated heating element positioned adjacent said 
convex surface for preventing the collection of 
ice and snow on said re?ecting surface, said heat 
ing element having a ?rst portion positioned ad 
jacent said opening and extending along said 
duct means and a second portion, and control 
means for energizing said heating elements in 
cluding a ?rst control circuit for selectively ener 
gizing said ?rst heating element portion in ac 
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cordance with the temperature about said device, 
and an auxiliary control circuit for selectively 
energizing said second heating element portion 
after said ?rst heating element has been ener 
gized, said auxiliary control circuit including a 
container and spaced electrodes therein, said duct 
means directing water from said opening into 
said container in contact with said electrodes for 
closing the circuit therethrough and energizing 
said second heating element portion. 

16. An electric wave re?ector device adapted 
to be installed out of doors including in combina 
tion, a cup shaped member having an upwardly 
extending concave re?ecting surface and a con 
vex back surface, said cup shaped member in 
cluding means for draining water therefrom, an 
elongated heating element positioned adjacent 
said convex back surface and being substantially 
uniformly positioned over the area thereof and 
having a portion heating said draining means, 
and control means for energizing said heating 
element including means positioned adjacent said 
re?ecting surface for detecting the presence of ice 
or snow. 

17. An electric wave re?ector system adapted 
to be installed out of doors including in combina 
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tion, a cup shaped member having a concave 
reflecting surface and a convex back surface and 
including means for draining water from said 
concave re?ecting surface, electric heating means 
positioned adjacent said convex back surface and 
adapted to heat said surface substantially uni 
formly over the area thereof, said heating means 
including a portion for heating said drain means, 
and temperature responsive means for controlling 
the energization of said heating means. 
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